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t. ■ <..■■■.. 

inmR&m&m cuau-i mvmmts&mm * t> 

Ml. 

im#m 5 ] ttmsi.m&&m\z. p t m n-t> u < up 

t Mn i&'M< t % 8 0 a t %tt±ttf^> SfcteN 
iMnfeSWiN i MnS^<ife8 0 a t %£Urg- 

^JBIWIi8*.WL. ..... 

iWB^ptfti^n^E- hjpat, i r.' Pd, P t, R 
h, Ru; R e, . O s, Al'U Cu, Au^i^Ag© 

^w^-5^fnmzm4^k&^msd \. 

•cl»**7 r , > MteRH«tt»tt,'-P:t Mn fcSlrSfctP 
t Mn *> 8. 0 a-t-%«Ji^tf ^ . 

«aiBS#^^^1^^:^;;M^p t , R 
h , Ru, Re! O s 7 AV^C u ,/A uViffA g © 

Wsjfr»*n£*fc<&'fe i aufeftsflfaii 6 \zm 
m<mmsmimm,- ' — — J 

im3m8 ] Ms&K&m&mU. N i Mn *SVi«N 
iMn*M<t%80a t 0, 
ifflfBS^fiBttfl^n*- bJffcju ir, Pd, Pt, R 
h, Ru, Re&J:ZfiOsC0'PfrP,Sfe2tlfc / J>fc< L 

*> i mfrztt%m&ms\zum<Dm%mv%)3mo 



n-xomizm&zztirz&m&mii. #m&<&mme>i& 
J5v>w\zw&isnrcmm.m£. M§&&m&m<Dm{k<D 
fa%&tf>±tbTz>fztt>tz, mz&m<D&m&&mm}i 
f&T & ® t km w<dw \zm& z ntzK&fimm t £*~r 

ffimK&mtemu. C u A u - I M<DMMfeikffii&& t> 

s&RBHKftjftt, K&m&&7ji-rttit>izu— $mmz 
u-^fmaztiz z. t fc± om?tiTtz2,m#m9 tzm 

[»*® 12] tfHg##tcJ:^ifeSfl:«iatt> 

[»3£B1 3 ] SaiBR^SSttB^ P t Mn %V<1* 
P tMnSM< it>8 Oat %«J-#tf^. 
N i Mnfe-5Vi«N i M n &'}>t£ < £ fe 8 0-a t %£t± 

1 4 y Mmti&zmm&fmTi&m&irv 

»Efia«ttfl:^at- hg*i. i f , Pd,- p t, R 
h, Ru, Re, Os, Al, Cti; Au^CJtAg© 

■ Ho^ • ■ - :■ Lr-.,...: ' 

[Sf*^ 15] WIBS^attBtt;^ P t Mn a&S 
P tMn^'M<it8 0 a t %«lh^ty^-t?ife 0 . 
MIBK^m^kyn*- HB«. I r, Pd, P t, R 
h,' Ru, Re, Os, At ;" Cu, Au**OCAg© 

'pftzmmznrz&tK t% 1 m^ent^wuitm-i 4 \z 

N i Mn$'M< t 8 0 a t %^±#tf^TfcO, 
WEKMlttft^Dt- h®tt. 1 r , Pd, Pt, R 
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h. Ru, R e*i^O s ffl4"*^ISStlfe'M< t 
[58ij80»ll!IttK9Bl 

[0 0 0 1] •- . . • 

nxfffl^tiS. ... . ■ ." 

[0,0 0 21 • ... ■ •• n . 

[3&fc<Z>&ffi] iS^> A— J*?***^ (HDD) 

[0 0 0 3] X^/VlZf^y h*fct> 

-5. R&fiSttH UT fc> S&fi&teJl «; £3£fi£ttJf £ 
-*[6jfC@lf (tf >.±tt>) SnTV^.;t>5r*OlI 

[0 0 0 4] t¥3K<tD> X^/tn^KjaHStUC^* 
K3t&tfi@ £ LXJtv: F, e M n , N i Mn, P tMn? 

: [0. 0 0 5 ]-.R3t«tt«fcl,TF BM4*iV>ftW, 

fc, Fe MnSffl^fci^. >y*i>#i&Ka*;l 5 0 
~ 1 7 0 "CMS. £ ^ 3 m&ifi& Si- S 5?P S> * > if 

[0 0 0 6] : -;-A'v .:. 

. I, J: 3 t-T-SMlS] 1 K5£«8i4H £ b 

TN;i Mn^P tMnSfflV^cf^ ,^0»/*>t^ia« 

■r^«e>{c«, b-cme^ji. (f c t) ^is^wr^cuA 



-q$>z>. mft^nmsmtz. 2 5 0-35 or 

saa^x tr > avi^jsioiw <y, x tf >n*^^*s«j« 
tsaisnfciifiixcffiitt^t;. x e>A 
)V7&<Dmwzwm&^&*MR&fcm!m Ratio) a*® 

TLTl/i'S. t£oT, Xtf>AVI/^3> F*«J«b"& 

[0007] ^<D&?tz^£(D%£\z*mmtMm^*\ 
Anisic* nx» a^i^4>«>fflsffit!t^@ie)T^7a: < 

MR»$ (MR Rat io) d?^:^ < tn^fiSMfita^*^* 
S^f^^t, $^{C«. Xlf>A^'Ny H*«tfiKU 

£.\Z$>Z>. 
[0 0 0 8] 

Ti WIBR3tfi8tt»tt> GuAu-I S©«fliJi^S«jfi. 

[ o o; o #i] . mfmsmzm^ m& 

(D^iMii t^-r LRttmvM \zm^ nr^K 
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[0 0 1 0] ft'fcv : ffS'bWMIil/T, fWfEK&fiBtt 

^©KsicrsntT u— tf^w$n-5 £ tte i Off 

PO 0 1 1] Sf*D^8g«tbT, WsSS^att 

••Hj«sn-Si<"' ••• . . • 

[0 0 121 iftL »tttit£ l/T, j»S&>-if JB 

[0013] &$.L\,mmtLT. $imKms;& 

Btt, P tMn%KttP tlin*M< t%8 0a t 

[0 0 14] «F$UV'ifc*£UT» *«©Jtfcit 

J5££n> CWKSHBtt'fls^P*- hB©-h»ciitteM3&& 

fiSttYt-ZP^- FBdSv I r, Pd, P t; Rh, R 
u. Re; ' 0s;. At, Cu, AufeitfAgOW^ 

[0 0 15] #3;l^ffi*£<i:LT> SftiaK^JStt 

B«, PtMnJ&5VHJPtMnS'M<tfe8 0at 

teU I r ; P d; P t , Rh, Ru, R e, 0 s , A 

« t o o l ;e.];4 i^tnaii- u^Mta&5S«te 

B&v N.i MnftSWIN i Mh.S^<ra.t)-8 0 a t 
I ir; Pd, P t , Rh, UtiF&:&&J$itO s © 

[0 0 17] ,cMf;>!H,,...^*i 

F[fm©IS«©&S8>£m s! ;££9!©#l# 

[:0 ;0 1 ,&)mn 2 ©#jg 

» J HI** i rWI!H'C«4S^ e©3iig©ag;Bnci3 <^t, 

; [oo i .9 hm l rc^$n-5it p tt^mfi^mi^tt, 
<DWizmf&2ti%-mm&m 2 0 §snig:4 o©fi&ft; 



©fa#£fcf>ik*T££:i&fc:3£id&ttJf 4 0©#&tt&JS 

»3 0 tm^zm£Rttm<Dmzmf$.i£ftrz5.ikm&m 

T, R&^teJI 5 0 ©&fi&tf-Jf 4 0 iS-T-SBtS^ 

©Btctts^ttYbyp^E- FS i 9atf5j&3*rrU 

[002 0] TtitiiE,, z.n zommmt. mni*2 
nztifmfcmffi<Bmm~e\i< g«i 5(b±izmi&,2nT 

*3D> SSI 5ffi^&,'T«SJS'l 7^tT, s^att 
fl^P^E-Mll 9, MSiIttl5 0, ^14 0. 

#&tt&jgB 3 0 , &m&m 2 0 ©jucaB^txT^ 

3- ftlttI2 0©±l;lt 0^©ri<. SSfc^ 

[0021 ] z\<D^m<Di&m\zi5if2>m&grmmi c* 

^DT^JStt^SB 3 0 Srrft-LT, *©M(B!l(C^LT 

a, *i^©ii^ &mm 3 0 ^UT^jsiKs 

tlfc^ttB 2 0 t^SSftB 4 0 ©JKffc©|fi|#^XW-T 

[0022] c-t, *ftW(bm%mm%kmzm^*> 
©ati©^t©*iRi, sr^fi^ffi6i©^ft:©H#$iiBj 

T^ 4 " ' •••• 

[0 0 2 3] ^ *^©s^*^fc-r-sfc«&tc. 0 
i^$ti-s^t<i i ■z><mtm&&mm 3 0 <&^ux 
1 mofomtem 2 0 t^^B 4 0 h&wtrrz>mb~> 
>-7)i>tf.m&g>mm<Dm&iz-mx. s'2*#il^ 

[0024] 02 iz*kznz>£5 £> m&&m 4 0 

fCJ6^**j£IC«fc o T^MtCfoJ^ o TTlfil^-^lSltC-?- 
©iSYt:*H>ih*$nTli-5 m^4 1) . fep— *© 

tt^ttB 2 0 «, #^tt^jgB 3 0 vrmffcztrc 
tv* ©-c; ^©®Mb#|6)tefl.gBj>» e. ©M^a^t iot 
iSlfms (^2 1) . £©£#» ®cmttB2 0i: 
SiSttl4 0©lft©ffi^gH ®^ia®!IK^9 0* 
e.©«^fi8^©[Sj#fc«toT^:#<^ft;T-5. -€-©ife 

[0 0 2 5] JinJCioT/X-VP-f ©S55?i4«^g$t 
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®mt:te*t>-XJ>.&&nmzmt3.Z>*Zte.MR (Magn 
eto-Resistance) gft**t#6n.S, Cin«<NflcGMR 

(GiantTMagneto-Resistance) 2ft*£i>¥«*i-5. 

[0 0 2 6]:.e«<t)B2 0,-!SfBittli-4 0t, £>lk# 

TJfct. 5 0 tiiO; SfiiKttJf 4 0 ©Stffctt^ 

T^-f ^-X^rSl (fB»&#: 9.0 OEflWft&ltllft^TT 

ttDCJSttB2 0©fi8-ftt)V-f^-X*[R]*l6]<. v>£, it 
91 £flW fcT2> KfC^ttJl 2 0 , 3fi«ftP'4 0 <D& 

,( I ) , Sfcitt&ftJf 2 0 i5J:tf&8H4Ji 4 0MI 

. i o o 2 7 ] 9imtm*±tf xwfimmm 2 0 

eu ucattH 2 0 ^<ky^atti4 0 (D^tn^ncom 
fboiRjs^s^fr t fe4 0 \c-onxmit tmsuB&ufif* 
^bT-Jgttt&S (id <ovtm) . 

C©i^S^lKttB5 0t±0, &-5bf>jfci>e>fiB»Hua 

4 0 (om^hm^mm<D^\zmmh. m& urn -cut- 

ffiSttS 2 Oi3<fctf3£fiBttJS4,0 ©^-n-^tKDJKft^lfil 
\Z%MRtSi&YtO izfcZ. 

[00 2 8] mzmnmmn&te&Tz 

tW8&B -2 0feJ:?K3fi«itB4 Oco^kSfe 

»c#w ffi«'(iii).*»e. (id , (i) fcM&sfl?r«. 
(in wttDJ&w^-t?, e#tf*uif> 

lCft#Vfc«t3L£§l:iv ffitiitt*€?<&5. (II) 
;.>.*; P. : • P.tMnl . • 
. (1-1) P.tMnRh 

1. (I -2) P tMnC r 

(1-3) PtMnPd 
;t . (I -4) P tMn I r 

■■■■ ,< (1- 5) - P. t Mn-N i 
( I r-6) P tMnAu 
! • . (I - 7). P tMnAg. 

(1^8) P t.MnFe 
,j .... (1- 9) PtMnCu 
(1.-1.0) PtMnRu 

[0 0 3 3 ] (p^^mM^m i- , . , 

[0 O3;4].^feS>:04fc*-rzrt<'>vS«.i 5© 
±fc, KSMBtfiJf 5 0*»K^b> £©£3£«M±Jf 5 



/vEmtRmzistz^tf. mm&m 2 0 teiaigwic-g-cD 
mit&mtia2-&z>tctb. $m&m 2 0 ©ss^^ttc^is; 

* C^C^ < f ftfc>^ UcfiStt® 2 0 lCMx.«H c 

©/h^&N i 0.8 F eo.2 ^Stf, ^(SjS^tt 

©ci ooe©saH©/jN^S5fi6*-ce«;^ft;^ia^, 

[0 0 2 9] £TF, ±3^bT^fcm^ffi^*m2 0)^ 
(t5^-©1#t^H iWffiS&fi&ttJl 5 0 CuAu 

seMssfeji 5 0 a*, u— ?mto\z&yt®%;t<ftm§, 
fcmmz*ix^z>z\£iz&z>. z<Dmik<£mm\z&r)E. 

[0030] cuau-i mvmmm&m&zmvx 

«> B£tt#:A>K?V^ m-^rnm) 4 0 1-4 0 3H 
tClBa$nT*50> PtMn, NIMn, Pd 

M n flit £«gIH?tj£<»: bTti^ns. 

[0 0 3 1] K^ipttM5 0 tLTH P tMn,. N i 
Mn, PdMn*^f6tl. fPT%v P tMn.N.i M 
n t>W £ L < , £ 5. \z tt, P t M\n ^* L V^. J: 
0 ^tSXSSS^x^;^ — J k StS'Ct^t?.^ 
e,-ea&^.. f»l5 0.tts 37c^-h<Dffi 

.fife, ^to^> P t Mn^ft< 0 a t XIH^ 

■ tf-&^. SfcttN i Mn*'>&,<i!>8.0,a t %EUi-& 
tf^T?*oTfe«tl^ 37C*©}ff3g^3a^Jtt«T© 

[0 0 3 2] 

N i.Mn$ 
( I I - 1) N i MnRh 
. (II -2>N i MnC r 
(I 1-3) N iMnPd 1 
(I I -4) N iMn I r ,• • . 

(I 1-5) N i Mn F e 
(I 1-6) N i MnAu - 
(II — 7) N i MnAg 
(II - 8) N i MnCu 

(II - 9) N i Mn R u ... v . .. : - 

(I I -1 0) N iMn Co 

mznon&f&mmmwzxftt)n?>z\iitfiif2.hi,K 
K&m&m 5 o <Dmm<DM<ti$£zPFMy>}#xi& : ?<ni& 

iz^m^x. : Mwznfii8.mz&m5.o<»±iz, &m 
si4o, &m&<&mm3o. mt&m 2 0 wmx.. m 

^ ommm* tfc&m&m 5 0 # ha (Bottom) -fi 



( 6 ) 
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„ 

[0 03 5] 0 5{c*$n-5^rt<fflsjig^^ 

•I" («T, ^©*Bffi£ rS!SJSttS5 0 h-y^(Top) 
^'-f ; £©K5ftlttB5 0©K©±a>£l' 

— 1fl!g*R>T^ KS$fiB&B 5 0 £ISif|{fc£-frK3$GBf3:'$ 

CO O 3 6 ]' 2KD,J; 5 LTV— tf Jfi!*t£ffl ^, 
±lfZ>~ ii&!&mJ3.&tt (e£Tl^lttl5'0) © 

s. x if>/N*;P3/ie^^-r bfc 

mz. x e>-/t^^it^s'sNfiiBfcMt>Tjwj»D?*T 

Mgi ?>, x tf>A-;n/8g£ LT©^tt©#fls- (fci*. 
«» MR^ft* (MR ratio) ©ffiT) a^CTl^fc. 
[00371 ( 2 ) 1^— ^BB^g)A^ I I 

\z u—*fma-rz>j}&-z&z>k z. ntc <£ o . s&i&t£B 

s. c-©^^-r«w§«i^:B*t06{c^$ns<. r© 
Htc^^T, o.' mm&*p<DKM.m.mm&m 

S^rnTivs. 5 o a ttJ^K^tf ©fRftfcKi 1 ? 1 
«5 Oil? h A (Bottom) ^f^J , r^!Sl8ttJl 5 0 h y 

^•(Top) ^-ryj ^-rn©»^T*-s.Tfe®fflT^-2.. 

&gftSP#©*£;!nm*T£ Z. £K £D. XHi'/W^ 
[0 0 3 8] Sf©JH»*fri-bT»4^ 

5 o ©^sfbd^^T^ti^fcfs^^n-st)©-? 

fctftl^ U~- ■ »fx;i/^— lmJ~l 0 JiSitS 

SV>:bt$>S5X>- (raser)' X^^lcikSMJS*}* 
■P. 1/>X*T3U^- htf^-AfcLTl b h©!l 

> <fc S45U1#*£©J!»"&; X**- >©UHT Pfl/'Km 

mm* i~i o o im z wtymmz-? 

It*.-. ffl tr>S if ©S«l£tn>T%#K3i!llg&ft 

< . 0fa©m*'»t#sn.« *>© sitfiiut ut« tana 
[o o 3 9 ] 2©ct 3ft i^mnwic* o sssatts 5 



M&m 5 0 ti£l,TM&iZnz>mi&m4 0©fc!>:-:> 

[o 0 4 o ] $nt. B&m&m's o^ssaic^ts 

rs^MttS 5 0 tfpj* (Bottom) *-Y<7j IciJ 
HT; 3fiKttS4: 0 <h&TSffi££:fcHil©® (*&fc:ifi 

- hm 1 9 &^ut*< c: trV K$mmt 
-fu=E- vmi .9 i%mi-c&< z.ktz&*i$ "v—mm 
izzzfeikm^ % \zfs.\,y^)^— -en*.: fenem 
Tfeft< 2<nz&iiftzmmm*>ti2>. Kmm>& 
m5 0(Dmm^^om<T^z. zimm b : snic 
«k oKffiateft^niriifcft*; - .••-••••> 
[0041] M^®tt{b^D^E- KH9 i ux; 

ff, I r, Pd, Pt, Rh, Ru, Re, Os, A 

i, cu, Au&&ztAsmfi^yQnnz&, s.mm 
ftftynt- hm 1 9 ougti-wii, A^-ssiitt 
ttI5 o©#«i©ii«ic*t,i-r, Si^©^i*^^T 
Si -5 \zMj£TZ> Z. L&m$i 
[0 0 4 2] &mm&m5 0©»®««il>TP 

tMni (37C**t>-&ty) $JIt>fc**fc/ft f Mn 

ftyn^- hB 1 9©*#:e<j«a^t^«t3JcS^T'< 

[0 04 3] (1) K33t«8**JS5 0iLT. P tMnf 

SSUKttB 50i LXfflti P t Mri©ffl^W^ 
(1^%) tt. ilS, Mn*V 4 0~6 0 a t %tStX 

So Mh^*-fi75iii©«Hsnns ts-mzpmmm 

[0 0 4 4] ga«tti5 0il>tv P tMnfSIO 

m&mmtJu*:- hmi 9 a. ir, Pd, 

Pt, Rh, Ru, Re, Os, Al, Cu, Au43«fc 

[0 0 4 5] ±|H7C^©tfT, «fcO»*l/V>»|BH4» P 
t, Pd, .Rh*±tfReT*D. Se.l:Sfej?*LH 

P t , P dT*5. 
[0 0 4 6] R^JSttfb^D^- Ml 9«-hfB©5c3!l 

P t Rhv iN i Rh&ZibmVfbtU ZtlZ><D>p-T?\3.. 
mz. P t-Rhtfff£-l,V>. 
[0 04 ?r EffliS&gKffittftynt^M r 9 © 
0Pi~!10nm, ^Klll^IOnm, 
i D »i L < llil 2 ~ 5 rim t,3.n5. £©fit#o: 1 

*®dfts£; sai«ftfb^"D^E- Fgi 9 -?-©&©© 

»**«»Sl>tt'<a:t>Tb*.5w'!sit» i©ffl*U 0 n 

- HB 1 9 ©«^ifiSxdt/js$ *3f5C©gS^tCgiJ 



(7 ) 
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[0 04 8] (2) S^ltti5 0tbt, NiMnJS 

K^ttSSOi-UTffl^^tlSN i MnO)W&m& 

il^. Mni?. 4 0~6 0 a t%££n 

•L/ 3? "5 ? ? 3 < . ... . 1 J -.'t"-» *■ 

,[.00 4 9] R§ft«ttJI5 OiLT, N i.M ; nS*iV> 
/£*§^, SMttft^Pt-MlSH Ir, Pd, 
P t, Rh, Pvu, .ReiSi^OsWft'^&jl^^nfc 

^<it)ia^6«ifirrsco*tj;^. ..." , 

. [0 0 5 0] ifBTC^©*-^ <kDff£b-fc>#ttl£« P 
d, I r^RhTJbD. S S b<^$m 

Rh, PdT*5i. S&m&lk&tt-r'bm 1 9tt 
±fB©^*£-&ir^&T -&^©»31^1<i:bT 
«v.,0?*.fif> P t Rh, N i R hJ^t'^tf etl. ~*1 
•=>©fpT?tt. P.tRh)Wff$UVf. 
[0 0 5 1 ] JKOi^^R^tt-fb^P^- M19ffl 
#3 |& ±12 (1 ),©«#£: 0. 1-1 On 
m; ff^U<ttls.l.Qnm. ±»Piif*b<rau 2~5 

b S3 . * fc> i, o n m&mz-xmmw < & 

-,. gg*^nr b* <r>, a^^Tfco^dts t ^p^&^a* 
»S. t i >, r ; '>--■ ' • ■:■ . ... 

; [00.5 2] ,K&«&B5 Q ©«$«< 5~1 0 On 
m. JfiL<a5»8:0nm. ±^».£b< fct5 ~ 5 0 
mm, ■ Htr$f * I* < « 5 ~ 3vQin ; mCD|BK fetSO^i 
!>V R3*«t$JP.-5: 0 ©*S**>o 5nm± : !3!l<&5t$ 

i. J^t€§ fcMR<s*lf,£MT©** y o^S -(->— * J* - 

^E@ica^^<^s>XU*p. ^oT, 1 0 OnmJ; 

•i [QQ 5 3].»«ttJi;4 0tti.Fe^N i , Gov M 
n, Cr, Dy, Er, Nd,.Tb, Tm, Ce. Gd 

.(Co,- N 1 i- z ) w- F e , ,(fc£b, . M 
K'0;.;4S*$ 1 .: 0> .0;- 5$w^ l ; ; ; O^J) 

f£tgB£*V*x-5 i.; *t*fc*^igfr©^(fca*#S>n£< 

[0 0 5 4] £©£5fc38^B4 0©J£;5tt,,l. 6 
;Nt0nm,' ±0!ff*l><lt 2~6 -nrntSJlS.. £ 



[0 0 5 5] CfflJ;^^lil4 0tt±x&©^<!:<K 

!&8ttJi 5 o titt^bT^sfc*, mttmstmms 
s«stt«4 o©tr>^tt, 0fa©t!>*i6it^ 

5±5lc^*£l$JnJ£lt&as£&&teJB4 0.£j&g|'(de 
po) $itn«J;V><, 
[0 0 5 6 J &tCi¥^*«aBH£Jf 2 0 «. ^95 

*-©*£*> Dt?8ttjB.2 0tailKttS4 0i: 
[0 0 5 7] ®Cfi*14B 2 0 fit, W«3:*M£* SST F' e , 

«tattB2 0 5rTI3lC^-TJ:'5fe2^#|jtlC-rs 
II3 0{8A^Co *ft:j&5WtCo58 

o s»%«-h-&tj^ < i; vmtfiistitcm i ©gcatts 

(N l , Fei-x ) y Coi-y (fcfc'b, «S"C : 

0. 7^x^0. 9, 0. 5^y^l. 0) "C^b^n 
S fi«-Ci&51 2 ©DcmttS t <D 2 £ LTiU 

mi (Dwm^mammzru y *>?mt: vxmz> m 2 

©R«ftl»^#att^l3 OfiJ^tN i OjfifiS: 
B&lhT-5ri*iT^S. Go.U 5/f4»;l®«« 

[0 0 5 8 ] 5 tt*tti£J*2 0 2~ 1 

5 nm, b < ttv 3 ~ 1 5 n m, S;&.lC»* b;< 
5~1 5nmi$n5..Z©M; 2nm*ii:& 

R&mm'> brc: 5 ^ ft*. «cattB 2 0 s±ia© 

«k 5 tZ:2 B«B*t.bfe«^fCtfc;. Co.U <o 

mm&mvm-z 0 . 4 n ^mwnitittv). 

[0 0 5^.1vC©*5fe«t«14«,2..0.iME3ft«ttp4 
0 t©raK^E£n&#ate>&SJI 3 O tt; ^I^W12:« 

^sr#<fc©ic, e«i4©ab^^JS^a*bv>. 

^< t*>i«v, *fe»cin^©^< tt> ias(±sr6 
0 w t %sk±sti&&&*mvf 

..[0060] C ©J; ^ ^:#att^«B 3 0 ©JP$ tt; 

1. 5~4nm-C&^di:^«f*bVV £©tt**l. 5 
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SSttJf 2 0 tfSflB&ji 4 0 t L T L £ H ; ' $JC 

etts 2 o t^itti4 o t©xtf >^n^n»A{c 
won '4^d <D#m^m&i£nzn^(D%t-&i)m')>v-c l 
[0061] §gi8oit ^.m^a-txoymm 

<Dfc«>feW$n5l &g*8-6HU Ti, fa, W, 
C r, H f, Z r, Z n^©*m*>S^j£2*V5>;, J»2 
II, M, 3~3 : 0nraISi:$h«. 
[0 0 6 2] #5X; tr-iM. MgOi G 

aAs 7i7-f K 7;WtV y£N CaTI O3 3?CD 

ttmz£*)Mf8.t<nz>. jps o. 5~iom 

[0 0 6 3] TflfeH 1 7 IS, Ta, Hf, Cr, Zrf 
■©**JW*&»J*Stt*. mZiZ. MIS. 2~2 0nmg 

[0 0 6 4 ] «-S©«KXOCS*^JiBB©ct 5 IzMfe 

Hk£2~2 00e* iO!ftKtt2~l 60e, #(C2 
~ 1 0 0e##-T-5 '£ * b V>. 
[0 0 6 5 ] «C«ttH©S^rttfiS#H k ^ 20e*Slt^ 

vrzmmmfcMR&fc®m&3zmm\zm*>nti;<fcz>tc 

tf>: MR^ft LTW^tta^ftrr 5. £fc2 OOeiO 
©H k tt, ftffitttt t LTjEKffitRftC 1 0 ~ 3 0 0 0e©« 

««Biftrr&vi tti^ns. n-mmm&i o oefirF-e 

ttHk*gie'r-5©t+^T?tt^:Vib,; 3 0 OOe 

vo 0 6 6] '±&&<t*itm&&iti* 1 ^n^timo 

z>o m&&mm<Dmr>Mbmm®&n)zW\z®mtti; 
<, smtTzmfiiLt&mmtmmzfec^mmmiR&n 
itf* vv 0 ^(Dm^mm^m^mmitizM^rr \z 

Stiffly MR&*ttHI#K:/Jv£.< ^TUi5 tfV* 

mrntzit. £jm.ifim;<i&K). tst>\zn&±z-rgz> 



Sdi*^, ffl^> n£l OKT<h-rS0*W*L^. 
n Lli«6H« 1 ~ 5 

[0 0 6 7] HfriEfiBtt^HR 1 ©#JI<Dj£Bi«, X/V;/ 

shafts 5 o<Dtftm\zvzuT. m&tftmmmpwam 

EE*t±2x 1 0-9To r r«T> »$KI18X1 0 
-10 To r rRt. 3^!f$l<a2 XI 0-" To 
r r STfizWlltZnZ. WMKJjtit. !&mmt6M<D)$. 

So 

[0 0 68] mmi£J3 2 x 1 0-9T o r r £rF£lr>5® 
V^^igHtDfeWTfeS. 9BtBEft : 2X 1 0-9To r r 

txxf > i/x d < «a 1 TMts i t, mm<DU 

W}<¥<D*-eMQm±fr&Mmz'<-*>{fVTj%m-tt 
h 2 oftzm&mz&mm%-rz>z:i:. ^cttX2x 

1 o-9T o r r mi^<Dmftimmizmktz®§ikiSi'zr 

[0069] S^:. X/t«y ^ U >^Tffl ^ 6*1-5 

v vxz^^^m.mmm^Rm&^.m^ oomtfto 

1 ~ 6 0 OSfp pm, 8F*l> < 1 ~5 0 0K 
fpp m, i 0 $F$ D < ttl ~3 0 0 m.^ P P m fc^t 

Sift *?-Vv b(D-^m^xmM^±^VtzC 

02 ^XMffl^T^«r$nS. XrtyZmz 
M\ZftZXrtyi?l37,*<D7£ffiM m%.& H 2 O, 
CO2 He^)-©jftK©^-W-H 0. l~i 0 OS?- 
ppb, ff$b<ttf 0. 1~5 OSfppb, 
jfSK 0 . i ~:i 0 ffppb ;• tfc^SCffiU 
<tt0. l ~5®?p p btc^^r*©^J;^. 

• Sb^»f <4 0®fppb £AT, Sf* U < \tl OSfp 
pbfiAT> Se.lcSf^KttSM^ppbKTfe^^f 

^tH^Brt©aiEJE*«, rxi o^ix 1 0 

-2T o r r fcS^StlS. 

[o 0 7 0 ] *mw\z&nzm&£mm 1 ©sscdbms 

fcstag**R<D^e*s ^ \z$)±tETtz>tcit>\zm3. v 

ti. ) ■■ ..- : •; ••• • -.'-v 

[007 1] »«15iLT«, W^bfe<k3tC^^ 
X, y-fiH, MgO, GaAsv y^^-l h, j^t^ 
CaT-i O3 HSrffl^-SCl tdi-e^S. J«RtC[^ 
UT«; «Hm Ufc <fc 5 »CfDc»l4® 2 0 ARBteJ' Rfflrt 

©-^i6»ci o~3 0 ooe<Dft&mm&mm?z>z\tw 

^tlfcctD, «C«8ttS2 0lcS2fttfil»Hk 
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[o o 7 2] *fc, mmi,rc£.5\z« 

[0 0 7 31.S&I-;. t.K&m&m 50#hA (Bottom) 

Dcm^s 2 o SrBKM-rs^wRijnm^© 

IlOlIrtTAO, SH5£Sfii£ -(^to 
. m*CD^C#5ttl 0~3 0 O0e©S6 

£*1T^*) Ctfc«tO, S^fflH4«5 0tC<k9K3$® 
ttB 5 -O.Oi;tcaJiS*X*3l»ttJi4 0 WfiS-fb©*^ 

[0 0 7 4] rst&B&B 50hy^ (Top) * -f 

■?t (D&mmmmz&^-x:, statin 4 o s-E&isi-rss 
■s\zi±. # ha (Bottom) *?t-rt.nmz. mmm 2 0 

0^3 0 00e©fBB£&rUi<fc^o -?-©^> £ 

©3£&ttJi 4. q © j- fcK3&8ftjf 5ot*iv *«^» 
K^mtta 5 0 &f&m\>z.mz. *m\v>v— xmmiz 

■ ±^MBitfSm AU— tfT— — J0, SWSt5 (£©& 

fctt, # hA (Bottom) ytH«lc«: 3£BBttJi4 0 * 
fiKM b £ €T «h ^ U ^16] fc SH§ £ WM b # & ff 5 . 
: [0 0 7 5 ].-. JuB03*BKO«»te«9il>fc. ffitt^II 
S«A.S^fiSt«l*l^tt, *iMStfBtt*ffl^v K (M 
R-^y H)f, MRt>t, '5fc«tti*fEU'3lH t .'.ft*i2> 

[007 6,] s KTv : a^«tix«i*M 2 (@ i ) *mfm 
i*. E^^e^a* (gmr) *^-r«tt^SK*«s 

[0 0 7 7] JETF. 8£[J&&i&*9^y K (MRA-y 

[0 0 7 8 ] H7K^snaJ:5tca§(;ffi*Ka*s!'\y 



H (MR's^K) 15 011 <f^fiS«^mT^ifc*«5 

^agp»<tbTCDfi8^atn;^i*^2 o o £©®faig 

8x^)^2 0 0©ia5ffiS&2 0 0 a, 2 0 0 a KJ§5j&3n 
0 0, 1 0 0<hSr#bTV^. .-?-bTx. ®m 
gB#<h LT©6BS«gSi$imgl 2 0 0 ©«§& 2 0 0 a, 2 

o o a -e©P3igig&£##«sg5 loo, i o o \zm 

1.1 2 0,1 2 0 a, mmnm& 1 o o , 1 o o £^-b 
Tm.$s.mffl&m2 o o t«iuw*. wwrot 

'&V>mmttH i Q J $>f<~?Z>Tz.sb\z< Mt±, 3l#lgll 

2 0 tttggB 10 0 1 2 0 <t 
mgSB 10 0H, **-ft:WtcSiK^Slc«t 0 J^JESS 

Li. 

[0 0 7 9] MR^7 H^tt^^mgP^tbTCDfiaSl 

tt«ab«R 2. o o n MiE@ i \z*i2tiz>m&&mm 1 
2 t.mm.m\znm.fmmm^(r> 

n nnmzm 1 ^^n^BStt^BM^WTsK^s 

Si5!l*K2tCM»i^n, ^-O^, e^fitrKft*^ 2 o 

o 3ot, ftm&<&mm 3 0 <o-*© 
mizj&mz ntz&m&m 4 0 <t> 3 0 ©to 

^©H(C^J5£^nfc|!CfiStt@2 0 i. fiaiE3£fi£teJI4 0 

©^©r6]#^tf>±*TsfcJ6tc^mttP4 0 ©*®e 
tt^js»3 0 ii&-?z>mi:fcttw<DmzMi$-ztircfc& 

5 0 4 0 ts*MB0©® tcjgj&sn 

[0 0 8 0] a^Sia^l*K2 0 011 t*«)^Xtf> 

fita^^tttt, #m&&mm 3 0 *imh3 0 

©— #©®K)gj£3nfc&B&te«4 0 #a<4^siB 

3 OWto^Bfc^Stlfe^fiBttB^ 0 MIB^ta 
tt!4 OWfiSYbWI^^Srtf^^-r^fcJ&fc^ttS© 

±.\zBj$.tsn*-Kmi&m 5 0 tsr^r-rsfistt^aisic 

^t^T> nSR©«#«#^ 0 ©^ffeDcattB 2 0 tt!> 

ihj*snfc^fiSttB4 o©xtf ^©fiE-rA«*^ sift* 
isi7j^^.Te«> 9 osicffi^&snTwsfc©-^ 

5i HIStt4 5~9 Oft©fttf-C*Sii*^Vv*n 4$ 
■ tc»* b < 9 0 flEirOWbOittSEfl:)-- tcK^r^WAtj; 
m^StriSft^ft^ (MRifiO 7)t. ^giHl»*tO© 
t^^'frlcbT-Z^Xv v-f ^-X©^-SBlK^tc5fctb, 

; [ 0 0 8 1 ] m 7 ic^s «fc o xzwm&s&bzm.'s v 

H (MR-^-y H) 15 0 fctt,. lg&iftMlS2 OOfe 
1 0 0, 1 0 0 Sr±T(Ctt$ tS J: 3 tC->— ^ 
H1300, 3 0 0#qgj££n&££'b£. ^StrtSd 

112 o o t->— ;WHB3 o o, 300 <£©ra©SfcJH:: 
[0082] z. z\-cmm&# t bx©emssi^i*K 2 
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o d izm K&t&mm&m 4 o . im&&mm 3 o . ; ■ « 

t l/Tl ^.n-SS^attftyp^^ M19 ft; 
If, JP2 ©t>©£/s set fltSitbtv v.'.-'. 

[o o 8 3 j m7^cmti:v\t$ m^^mtmm^i o 

0 «SMER3HMR'2.0 0 ©«B^|Sjt^-©^2 0 0 
a, 20 0a^it5«lit5. T-St, 

2 o tsattttg* o te&$nntc&ft&n>imzm 

[0 0 8 4] Sfc, *S^CDXtf>A^^*tB^.S 
MR'V.y H«v @8{c*Stl-5J:3^:>\ry KStjgi-T-S 
£t**l#lc#£bn. -f MBM*rcfe«ti£& 
tt^W 2 0 0 <h^«SSE£Srr;fcJ6©*®S& lOOi 

©rat; 0s©ri<iMgStiii2o oigfr&gfiF 

5 2 0*5«fcZ*K!£fiBt!i:JI 8 0 0 (&(,> btt® 
J8tt«8 0 0) ^li^ifiE^ii-S. b*>%>> *&§JB*iCfi£ 

sis 2 o ^cfctKs^flBctta 8 o o c&tr> uttmsmm 
8 0 0 ) ©-^fiitt. mmmmbMmz o o©_tg£2 
ox) a. (#smmizm>i&m ©-sB#£g5«k 5 
*^fi6^«fi!itt0^©i:t<«ffigp i 0 otii 0 1 * 

• H^^BWt&e^-swi 0 2«i m^ii2 0 
0 011200 a : xmm&mtzm^izft ©--sfca-^s 

jS«gffl^«^B:5 2 0 *5.J:tfK$HaH4Jf 8 0 
0 ©±8BSg8B 5 2 0 a, 8 0 0*a &J&*-*He*ia 5 <k 5 

m*.m NiFe, N i F e C r*-, N i FeRh, N i 
F e Ru, Co Z r Nb;v p e A 1 S 1 , F e Z r 
*"<*S 1 0 nmeM)«»*fflVi6tU ; SMflBttt«8 OOi 
bTf*> : R U 5 R h isMn , N i In, F e Mn , »P t 
Mn. a-F e;ikO&9 OPS 5 0'nralg) #JBV>6 
*U 0 0 * LTtt, C bPt, C o P t C r 

t (iS 5:0 hmig); A»f V>6ft5;: ,, 

[o o 8 5] ««&3t5«»j«i-r* h'&jc-j:'© i -msm 
mbmm2 o o izBmtsti'zmt&m&m&ms .2 0** 
rKK^ffiftS 8 o.o©M;£©^:3i»i±otcSi£>T^iH) 

•f X*«l».tfcMRAy "H»tt««#6*ia.: 

§5100 ©S835 10 2 *V ifti£©«}; -5 te&SCfita2**|g| 

2 0 0 £«3 <fc 5 £ t tCt 0 j sJi^SSg 

^N^-v^iigo^fiK^a^MR^ry Fumm-vz 

•5.' ■■.«.«.•..;.>■■■. •■ 

[0 0 8 6] . ■■■ ; 



#ftjmmm\z£ o $ £>izmm\zwtm-rz>. 
[0 0 87] c mmm i ) 

(nm&wr>-7)i i - 1 ©fes?) siTowfa-zmmz. 

ZV>/V\,7 (S V) *<-;/&^«HB»*ffl/\y K©. 

fc. Tlft*^, SS15 (Ah 0 3 ft £©A ITi 
C) Oil:,' tifill 7 (Ta ;f32nm) ; SSSm 
Kfc-JQ*- h® 1 9 (Ph ;f$2 hm) ; fcr>ihJ6 
'IttTfflS^lttl 5 0 (P t4gMn 5 2 ;»Sl'5'n 
m) . ^mi4S4 0 (Co;I$3nra) , *BMS 
130 (Cu;JP£3nm) |;ltl2d ( (Co 

(fSlrim) +NiFe (13 6rira) ) 43j:Or«® 
18 0 (Ta ;«5nra) SrW<*:«ItTXe»W 

^©e»ffi*t^^K mmmv>7)], i - 1 ) : *f«s 
[0 0 8 8] e©-y->^;wi, 

®SUiIffi#£8 X 1 0-io To r r tLfc. MM 

150 ©fig^^T bfe^T, ^<DMH(C[6jftT l>- 
•tffig^bTv S^mttB5 0©^^bffia^ff^H^fiaE 

mmm&-¥7LTmmtp-z&m&m4 osjsags-e-fc. 

W-8 0 0mJ, -01M9jlr/&&&>t£i f£ 

^> saimttS5 o©j^K^«tatp— yFMWtci:^^ 

[0 08 9] (nffiMV >Zf)P I 2 ©f^») lifB^SB 

w*y>-?)v i - 1 tcij^-n M^e^©i^sft:i!iatc 

fflV>Sl^- tffi8S#©ft^^^fc 0 -TfS.t>%< S^Mtt 
B©J«IK'PfCifll^»fc*t8rr«16*!»fc l^-1fR8^S 

a. ±fBjug^j-y->^;p i - 1 om-sii mmz lt. * 
%wv>'&mw*)->zf)v i - 2 ff^atfc. 
[0090] (mmm-v>?)v i - 3 ©fesi) is2^us 

r - l iefest. S^JSttfb^nqE- KB 1 
9 (Ph;fS2nm) ^figb^d^fc. Sfc, 
MttB 5 0 ©#££ 1 5 nnu9»6 2 6 nmtc^^^i. 

[oo9i] m$mv>znv i^-a ©f^s) ±isms 

^j-y->^;p i - 2 tciJtiT, S^ttffc^d^E- H« i 
9 (Ph ;WS2 rim)'- tjNH^& Sfcv j^lfi 
«tti5DO»SS-l 5hm»62 OnmlC^fc. -!- 
tl£Wtt. JilB*Jg«»|-y->^ , ;H-2©«^ ( i:^{cb 

[0 0 92] (5IJfiWI-y->^;u I - 5 ©f£S) KT©S 
M-c, x tf >my (s v) ^-r ^©^Sia^*^ 

f^ssbfc. -r^-^; in s (ai 2 o 3 ##©a i 
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T i C) <D±\Z. TM1 7 (T a ; JPcE 2 nm) , & 
m&m 2 0 ;,(N. i F e ; JP£ : 7 nm) , #m&&mm 3 

0 (Cu ;J?$3nm) , 3£fi&ttJf 4 0 (Co;«3 
nm) , ¥>r±tbm£VX<nfc5m&%5 0 (P t 4 gM 
ns2 ; JP£i2 0 n m) *5&tf«®B 8 0. (T a .; »S 
5 n m) ^IH^aS LTX¥>/Vl'7WV>mm.&ffig!)m 

m mrnrn^- > zf)v\ - 5 ) £«?fi i> fc. 

©SiJ^JE^*8 x 1 0->9 To r r tlfc; <&ii. JKSt 

flftftfTBBSttS 4 Q£J$B£#&&> :ltr *ik$«fc ^ 
T©RBOtt»,5 0 ©fiBR*?^ bfe^T^*,©BiS 

tcisjttT^— tfwttbx, R&eattn 5 0 omikfcmm 

M-5 00mJ. Ji&S$c3 0-y-f^;l//S>i:bfc<. & 

[009 4] (igjsw-y->^ I - 6 ©f£B) ±f2§ft&£ 
I - 5 K43<at. S9ftttttM<olSAfl^i9(c 

±.mtmm*)-y-7)v 1 - 5 <Dm^tmm\zvx.. # 
mwammm-v-yzffr 1 - 6 ^sufc. 
[0095] (sasjwif >"^w. 1:- rpi^^^mmm^ . 

tt!5 0©**«£N l48Mn 5 2(C> ffil/P£-l 7nmlC. 

1 <Dm&tmm\zu?a ^mm<D^mm^^ 1-7 • 

[0 0 9 6]. mt/mi}->^jU I - 8 ©ft=B): ±12^*6, 

:/;n -5K*|>t, e'>it#Ji££T©R3£m 

ttP 5 0 ©ttS^N?! «M n 52fc> n mtC, 

[0097] <^jj$p>7iy\\ -9<oi¥^%9£^m , \ 

9 (Ph;J»S2nm) SJ§^Lfc*»ofc.£4fl£tfV 

«. ±se*js^^#n -7<b«^ti^#itT, * 
[0098] mmmy-Jh 1 - 1 0 ©ilso. -taa*. 

JH4»5 0©«K*P t38Mn 5 2RhioJC, ^142 0 

nmt^^fc. *tiwv\*. ±unmm^>zf)v 1 - 1 
©»£fc-ra*fcVT< *§£m<D$£mmv>-7)v 1 - 1 0 

. Sfi?BL&. 

[0 0 9 9] mim^>-f)V I - 1 1 ©f£B) ±IBH 



H&MD->^)U 1^10 (c&^T, e >±«6Bt UT©R 
Btt&Ji 5 0 ©*m<£ P t isM-n-siC r uKXjLfcb 

n.ew±. ±ie*jfi^j*>7 r ;p i - 1 0 <Dm&£:mmiz 

[010 01 «at«-y->^;k l;- 1 2©f^B) -J:ffiH 
JS^Jit>^";P I - 1 O fCiiliT, tT>jfcs&Jl<hLT©R 
5 0 ©«M*P^t 38Mn 5 2P d'ltCXfefc. 

ti£^-«. ±Mmmm^ry^)v 1 - 1 o.©«^<hi^«nc 
[oioi] {.\mmv>7)v 1 - 1 ©res) -hiBms 

I - 1 JC^^T, R^fiSftB 5 0 ©*SJtrffc$a 
X t«^/t^^QMJPK«]nMftiC 4 «Jll8t£#*, 2 6 

^»51 5#P B W«T^attl4 0©H>X>^SfTofc 

1 <D^t:nmzv-z. \mm^>wvv- 1 s^sl 

[0102] (:itmm^>zf)V I - 2 ©:^B) -tlH^iS 
09U->^;H - 5K43HT. M«tI5 0^SM 

m<Dtcsb<D v^*?mto£fTt>ts.frr>ti.. yto>w& mz. 
xv>jvizrMmmmzmmmz. mmm±&*:y 2 6 
o"Cv.-.5 mmvmsm (T--)vmw: v • sanes 

e>Ss& 1 5KfP B Wra*HtT3tiaH4^©h!>x> : > r *fft5fc 
Bbfc. 

[0.10 3] (itrnwy^frimzoyftM) ±?&mm 
mv>&)v 1 - 7 jc«wt» fcmm&m 5 0 ©^sfbM 

xtf>/^^a«sK*^Wi^8i»K^^, 26 
e m i smmm^Mf xsm&m fo h > =. > if&n 1 

[0vlrO4] (k««**>^/H rr 4©^B) -hlB^ifi 

; mv>-?)v 1 - i; o fc&^x i R#pit^ 5 0 ©rKSYb 

' ::'i.'6 1 o < Cv 5i^ra©^a tc^D, r 

" ■■wummso-mm'dKem** «s«^p, 

t'jh -1 (XDm-ettmmzvT. vmmv>-7)\,i- 
4Sf^aufe. 

[0105] (JttS0d-y->y;w 1 - 5 ©f£B) ±8Bfl*S 
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2.6-0 ; 1EV' ! SWHB©JI!Hia (T^-^WftH) *KJ:»J, s 
&&tt)15 OCDiJgffiflsSrfrtV 3511 ; ##L 

i - 1 : KDm^tnmzvx. itmi^r>^'i - 

[010 6 ] . {tt&tmV>-7)V I - 6 ©f£SS) _EsB^i& 

««iii->7 r ^ i - 1 2 ti4siA-c> %&m&m s-bpwt&fc 
2 6 o*c, . 5mr^(Dmmm (7--«i) ^i3vK 

■ • A R/R= (pmax': — psat 

TO 1 1 01 gtMft^X*jre-J k »' : 

«^M-Jkli ig»ii**S!B**/ih (V5 

m> ffl^xiKo e <Dmm\zTMimm*ffi%> -©a 
idi^^ms tn5©is^ffl «at j k 



^ 1-12 (DM-Brizmmz LT, VcMmV>7)V I - 
6 £f£§3bfc„ 

CO 10 7-] ZT«!>J:9i£l>Tfbl&%ft l !)--> i ^ , ^Klt>b» 
T, MR^b^*5«k-y^»lfe^X^;^ i - jVk$TIB<D 
E«-e^®fc. ■' 

[0 10 8] MRMl 

MRM* AR/Rli, 0 • < 4 x 6iiim©*€r£'©aftir+f 
> 7;H£ffr& U *mW&9 Atrtt^mK&flllCft: 
-3 0 0~3 0 O0ei;T^ffc;£-t£ 

MR^flS^AR/R&*i6fci MR&{fc#£ R/RJ& 
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